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REMARKS 



Reconsideration of the application is respectfully requested for the following reasons: 



This objection has been addressed by amending the specification to refer to the -source- 
rather than "emitter" of the FET/IGBT device. 

2. Claim Objections and Rejection Under 35 USC SI 12, 2"^ Paragraph 

The objections set forth in item 2 on page 2 of the Official Action, and the rejection under 
35 USC §1 12, 2"^ Paragraph have been addressed by complete re-writing the claims to be in 
proper U.S. format, hi addition, the specification and abstract have been amended to correct 
numerous grammatical and idiomatic errors. 

Having thus overcome each of the objections and non-prior art rejections made in the 
Official Action, withdrawal of the objection and rejections, and early and favorable action on the 
merits, is requested. 



Objection to Drawings 



Respectfully submitted, 



BACON & THOMAS, PLLC 




Date: March 22, 2004 



By: BENJAMIN E. URCIA 
Registration No. 33,805 
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625 Slaters Lane, 4th Floor 
Alexandria, Virginia 22314 



Telephone: (703) 683-0500 
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TITLE: TRANSISTOR PHOTOELECTRIC CONVERSION DRIVE CIRCUIT 
BACKGROUND OF THE INVENTION 

5 

(a) Field of the Invention 

The present invention relates to an photoelectric conversion drive circuit of a 
transistor, and more particularly, to one that compris e d of includes a matching electric 
energy driven light emission device, e.g. an LED, a light bulb, or any other type of 

10 photooloctr i o conv e rs i on light emission device or natural light source i n th e e nvironm e nt : 
a«-a_device coupled to the matching photoelectric conversion light emission device, 
such as afi-the electricity storage device of an photo to olo ctrio onerav a photoelectric 
crystal or a non-crystal system for causing the light emission device to emit light : and a 
vo i tag o typo dr i v o o l ectric e n e rgy photoelectric effect device that generates 

15 micro-current when subject to light, for transmission to a_high input resistance type of 
transistor, such as a micro or power type metal-oxide-silicon field effect transistor 
(MOSFET)^-of insulated gate b i carrior bipolar transistor(IGBT), or other high input 
resistance transistor^ or a gate and emittef-source_of a modu l us high input resistance 
transistor module for dr i von conduct i on to cause the transistor or module to conduct v 

20 Mnnnwhi le , a dr i v e o l octric e nergy of a posit i v e vo l tag e i s and to simultaneously kABe4 
te-supply electric energy for storage by a c i rcuit dev i c e of slave type ef-negative voltage 
circuit device so that upon cutt i ng cut off, a_negative voltage is generated te-foLinput to 
the gate and e m i tt e r source of one or more than one high resistance transistors for 
facilitating the cut-off. 

25 (b) Description of the Prior Art: 

A high input resistance transistor such as a metal-oxide-silicon field effect 
transistor (MOSFET)^-Gf an insulated gate b i carrior bipolar transistor IGBT^ or any other 
type of high input resistance transistor or modu l us module i s known as a so li d stat e 
trans i stor dev i c e vo l tag e w i th haying.its operation controlled by a drive voltage thathas 
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been developed only in recent years. In addition to functioning as a solid-state high 
power switch, the high input resistance transistor i s convoniont to may conveniently be 
applied in a_nnicro-electronic logic operation or data memory storage circuit device^-of a 
detection circuit device^^ or other circuits. However, the input end for controlling the 
5 operation of the high input resistance transistor, e.g., a_MOSFET, IGBT or other types 
of high input resistance transistor or modu l us module, is of high resistance type. The 
matching current of its drive signal is very small (approaching zero). Since the drive 
voltage must reach a_pre-set value to ensure of normal operation, a_larger resistance is 
observed between col le ctor and e m i tt e r drain and source if the voltage between the 

10 gate and omittor source gets too low, and thus the high resistance input transistor may 
oet-be burnt out due to increased thermal loss. Such a disadvantage mak e s limits 
application of the transistor bo som e how l im i t e d wh e n app lie d i n th e occas i on w i th In 
applications involving an occasionally lower input voltage. A draw i ng of work i ng 
charact e r i st i cs of th e high i nput rosistanc o transistor us i ng an I GBT as e xampl e is 

15 attach e d to this appl i cat i on. Preferably, the drive signal for the IGBT should not be less 
than 12V. 

SUMMARY OF THE INVENTION 

The primary purpose of the present invention is to provide a drive circuit to dr i v e for a 
20 metal-oxide-silicon field effect transistor (MOSFET)^-of an insulated gate bi carrier 
bipolar transistor (IGBT), or any other type of high input resistance transistor^ by hav i ng 
in which an electric energy driven light emission device or an environmental light source 
is used to excite a device coupled to the photoelectric conversion light emission device 
or environmental light source , and cause the light emission device or light source to 
25 generate electric energy of positive voltage; and to gen e rat e supply a negative voltage 
to the gate and emitter of one or more than one high resistance transistor to facilitate 
cutting of f of the at least one transistor without a sudden drop in the gate to source 
voltage . 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block etof ^diaqram showing a basic circuit of a photoelectric 
conversion transistor drive circuit e^ accordinq to the present invention of a transistor , 
5 Fig. 2 is a view showing that tho pr e s e nt i nv e nt i on i s . i n paral l el w i th i nduct i on to 

form a slave negative voltage supply circuit including a parallel-connected inductor . 

Fig. 3 is a view showing that th e pr e sent i nv e nt i on is i n para l lol w i th induction and 
capacitors to form a slave negative voltage supply circuit including a parallel-connected 
inductor and capacitor 
10 Fig. 4 is a view showing that tho pr o sont i nv e ntion is i n s e r ie s with induction to 

form a slave negative voltage supply circuit including a series-connected inductor 

Fig. 5 is a view showing that th e pr e s e nt inv e nt i on is J n series with induction and 
capacitors in parallel to form a slave negative voltage supply circuit. 

Fig. 6 is a view showing that tho pres e nt i nv e ntion i s in s c r i es with res i stanc e and 
15 s e condary battery to form a slave negative voltage supply circuit including a series- 
connected resistance and secondary battery. 

Fig. 7 is a view showing that th e present invent i on is i n s e ri e s w i th a series- 
connected zener diode and secondary battery arranged to form a slave negative 
voltage supply circuit, 

20 Fig. 8 is a view showing that tho pr e s e nt i nv e ntion i s i n para ll o l w i th a parallel- 

connected pressure effect system e^ having a pre-stressed structure and arranged to 
form a slave negative voltage supply circuit, 

Fig. 9 is a view showing that-a slave negative voltage supply circuit i s compr i s e d 
of the pr e sent i nvent i on and an including a series-connected, inverse polarity 
25 photoelectric conversion device i n s e r ie s of inv e rs e po l ar i ty w i th dr i ve s i gna l s . 

Fig. 10 is a view showing thata slave negative voltage supply circuit compr i s e d 
of having conn e ct e d tho output from a d e vic e coupl e d to a in which the photoelectric 
conversion light emission device of the present invention is connected in series with a 
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zener diode and capacitors a capacitor . 

Fig. 1 1 is a view showing a circuit wh e r ei n th e pr e s e nt i nv e nt i on provided with a 
negative voltage storage device that simultaneously excites two photoelectric 
conversion d e vic e devices connected in series of inverse polarity coupled to the electric 
5 light emission device from a signal source, 

Fig. 12 is a view showing another circuit wh o r oi n th e pr o s o nt inv e nt i on provided 
with a negative voltage storage device that simultaneously excites two photoelectric 
conversion device connected in series of inverse polarity coupled to the electric light 
emission device from a signal source, 
10 Fig. 1 3 is a view showing a circuit wh e r ei n th e pr e s e nt inv e nt i on is adapt e d by 

m e ans of including two electric energy driven light emission d e vic e devices dr i v e n by 
ele ctr i c e n e rgy po l ar i ty s e l e ction connected to two photoelectric conversion device 
connected in parallel o^ with inverse polarity, 

Fig. 14 is a view showing a circuit wherein two individual electric energy driven 
15 light emission devices are used by tho prosont i nvent i on to control the operation of two 
photoelectric conversion devices connected in parallel o^ with inverse polarity, 

Fig. 15 is a view showing another circuit wherein two individual electric energy 
driven light emission device are used by th e present i nv e ntion to control the operation of 
two photoelectric conversion d e v i c e devices connected in parallel ef- with inverse 
20 polarity, 

Fig. 16 is a fifs^preferred embodiment of the present invention comprised of a 
constant negative electric energy device . 

Fig. 17 is a socond preferred embodiment of the present invention also 
comprised of a constant negative electric energy device , and 
25 Fig. 18 is a th i rd another preferred embodiment of the present invention 

comprised of a constant negative electric energy device . 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
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Tho pr e s e nt i nv e ntion r el ates to an photoo l octr i c convers i on dr i ve c i rcu i t of a 
transistor, and mor e particu l ar l y, to one that connpr i sod of a matching ele ctr i c en e rgy 
driven li ght e miss i on d e v i ce, e.g. an LED, a li ght bu l b, any oth e r typ e of photo e l e ctr i c 
conv e rs i on l i ght e m i ssion d e v i c e or natura l l ight source i n the e nvironm e nt; an d e vic e 
5 coup le d to the match i ng photo e l e ctric conv e rs i on li ght e miss i on d e v i ce, such as an 
e l e ctr i c i ty storag e d e vic e of an photo to e l e ctr i c e n e rgy crysta l or a non - crystal syst e m; 
and a voltage typo dr i ve e le ctr i c e n e rgy that g e n e rat e s m i cro - curr e nt wh e n subj e ct to 
l ight, for transm i ss i on to h i gh i nput r e sistanc e typ e of trans i stor, such as a m i cro or 
pow e r typ e m e ta l- ox i d e- s i l i con fi el d e ff e ct trans i stor (MOSFET) or i nsu l at e d gat e 

10 bi - carr ie r trans i stor (IGBT) or oth e r high input r e sistanc e transistor or a gat e and e m i tt e r 
of a modulus for dr i ven conduct i on. Meanwhi le , a dr i v e ele ctr i c e n e rgy of a pos i tiv e 
vo l tag e i s us e d to supply e l e ctr i c e n e rgy for storag e by a c i rcu i t device of s l av e typ e of 
n e gat i v e vo l tag e so that upon cutt i ng off, n e gativ e vo l tag e i s g e n e rat e d to i nput to gat e 
and e m i tt e r of on e or mor e than on e h i gh r e sistanc e transistors for fac ili tat i ng th e 

15 cut off. 

Fig. 1 is a block ehaf ^iagram showing a basic c i rcu i t of a photoelectric 
conversion drive circuit e^for a transistor of -accordinq to the present invention . The 
photoelectric conversion drive circuit illustrated in Fig. 1 is essentially comprised of: 
- a high input resistance transistor Q101 : compr i sed made up of one or more than one 

20 various typ e s type of high input resistance transistor devices, including on e- un i t 
on e- po l ar i ty single unit, single polarity devices or devices made up of two units inversely 
connected in parallel, or a_bridge type modu l us high input resistance transistor such as 
an act i ve dev i ce compr i sed of a metal-oxide-silicon field effect transistor (MOSFET) or 
an insulated gate bi - carri e r bipolar bipolar transistor (IGBT), or other high input 

25 resistance transistor-er^ modulus , transistor module, or gate, or const i tut e s a_logic 
operation or data memory storage system, e^-detection sifetHWevice. or constitut e s 
other circuit that is driven by r e c ei ving ele ctr i c e n e rgy dr i ve s i gnal of a_positive voltage 
drive signal , or on e or mor e than on e an photo el ectric conv e rsion d e v i c e s PE101 i s 
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providod for jo i nt or i nd i vidua l matching as mayb e required to dr i v e th e h i gh i nput 
ros i stanoG transistor Q1Q1 ; 

- a photoelectric conversion device PE101 : compr i s e d made up of a crystal or 
non-crystal system photo device that generates electric energy output when subject to 
5 light, or either type of photoelectric conversion device arranged to receive photo 
energy from an environmental light source or an electric energy driven light emission 
device EL101 . and then convert the photo energy i s convortod into a minimum drive 
voltage required by th e high i nput r e s i stanc e transistor Q101 to drive the high input 
resistance transistor Q101; the electric energy driven light emission device EL101 

10 compr i sod of including one or moro than on e light emission emitting diodes (LEDs), 
electric bylb-bulbs^or any other type of photoelectric conversion device is-matched to 
the afHphotoelectric conversion device PE101 in such a_way that the photo energy 
outputted by the light emission device generates the minimum drive voltage required by 
the photoelectric conversion device PE1 01 ; one or more than ono of the electric energy 

15 driven light emission devices EL101 are -being used to drive one or more that one the 
photoelectric conversion device PE1 01 , either individually or iointly ; or ono or moro than 
on e ele ctr i c e n e rgy driv e n l ight e mission d e v i c e ELI 01 ar e us e d to jo i nt l y driv e th e 
photo ele ctr i c conv e rs i on d e v i c e PE1 01 ; or two or mor e than two ele ctric e n e rgy dr i v e n 
li ght e miss i on d e v i c e s ELI 01 ar e us e d to r e sp e ctiv el y driv e th e photo e l e ctr i c conv e rs i on 

20 d o vic o PE101; or two or mor e than two ele ctr i c e n e rgy dr i v e n li ght e mission d e vic e s 
ELI 01 ar e us e d to s i mu l tan e ous l y dr i v e two or moro than two photoe le ctr i c convors i on 
d e vic e s PE101: and on e or mor e than one th e ele ctr i c e n e rgy dr i v e n li ght e miss i on 
d e vices ELI 0 1 may b e prov i d e d or not prov i d e d at a l l d e p e nding on th e r e qu i r e m e nts of 
th e c i rcu i t ; 

25 - a slave negative voltage supply eifGyitdeviceVB 101 t comprised o f so li d - status a solid 
state or m e chanic -ele ctron i c electro-mechanical device to provide a_negative voltage 
between the gate and source of the transistor upon cutting off fof- positive voltage 
transmission to the control gate and e m i tt e r of the high input resistance transistor Q1 01^ 
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for facilitating the-cutoff to b e e x e cut e d by olthe high input resistance transistor Q101 ; 
wherein upon the-delivery of the positive voltage electric energy signal controlling the 
drive, or when the photoelectric conversion device PE101 receives the-photo energy 
emitted from the electric energy driven light emission device EL101 or from the 
5 environment to generate positive^ voltage to drive the high input resistance transistor 
Q101. the slave negative voltage supply circuit device VB101 executes storage of 
negative voltage at the sam e by moans of utilizing the electric energy of the inputted 
positive voltage signal so that when the positive voltage signal being transmitted 
transm i tt i ng to the high input resistance transistor Q101 is interrupted, the slave 

10 negative voltage supply circuit device VB101 inputs negative voltage to the controlling 
gate and e mitt e r source of the high input resistance transistor QIOI to facilitate cut-off 
transition; the negative voltage electric energy of the slave negative voltage supply 
circuit device VB101 may com e from being provided by a photo ele ctr i c conv e rs i on 
d e v i c e i nc l ud e s that from th e photoelectric conversion devices PEIOI^ B ^bw an 

15 independently provided photoelectric conversion device PE102, or that-by positive 
voltage electric energy from etl=^ef-anotheLdrive signal source; and the negative voltage 
storage i s charact e r i z e d bv a m e chan i c -e l e ctron i c being in the form of an electro- 
mechanical device, an inductive device, a c a pacity capacitive device, a (dis)chargeable 
secondary battery^-of a super capacitor, or any other type of electricity storage device to 

20 stor e ele ctric energy of for storing the positive voltage electric energy reguired for 
driving the high input resistance transistor Q101; 

- a loading load device LD101 : inc l ud e s in the form of a load g e n e rat i ng arranged to 
convert electrical energy into mechanical energy^-photo light , th e rmal or heat, of^ a load 
arranged to provide an electrochemical effect by inputting ele ctr i c e n e rgy , opany other 
25 power load comprised of resistive, capac i ty capacitive , inductive l oad elements, 0f a 
transistor, a-of diode or any other so li d status or m e chan i ca l-ele ctronic solid state or 
electro-mechanical load device, o^any circuit l oad funct i on i ng for having the function of 
post amplification, ei^any load for signal transmission, or any load for data storage^-©f 
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read-out^-GF elimination^-ef operation, ef-any load functioning as a detection circuit 
device^ or any other circuit load to-be-subject to the control by the high input resistance 
transistor Q101. 

By combining those- the devices disclosed above, photoelectric conversion 
5 dovic e s device PE101 te-will generate a drive voltage under normal conditions of being 
subject to light i n para lle l , while the slave negative voltage supply circuit device VB1 01 
and th o ele ctr i c e n e rgy dr i v e n li ght em i ssion d e v i c e EL1 01 which can b e coupl e d to th e 
photoo lo ctric conv e rsion dovic o PE101 such as tho light o mission d i odo (LED) or 
ol octric bulb is ^ provided between the gate and the emitt e r from source of a high input 
10 resistance transistor such as a micro or power type metal-oxide-silicon field effect 
transistor (MOSFET)^-of afl-insulated gate bi carrior bipolar transistor (IGBT)^ or other 
type of high input resistance transistor o r modu l us module, stores electric energy to 
provide a cut-off voltage when photoelectric conversion by the conversion device PE101 
ceases so that wh e n th e ele ctr i c e n e rgy dr i v e n li ght e m i ss i on d e vic e EL101 e m i ts th e 
15 l ight, or when th e — photo ele ctr i c conv e rs i on d e v i c e PE101 i s e xc i t e d by th e 
env i ronm e nta l li ght sourco, a ro l at i vo dr i vo vo l tag e signa l i s g e n e rat e d to dr i vo th e h i gh 
input res i stanc e transistor Q101 . 

The structural configuration of the photoelectric conversion drive circuit of the 
transistor is described as follows: 
20 (1) Depending on the-structural requirements, the electric energy driven light 
emission device EL101, the photoelectric conversion device PE101 and the 
slave negative voltage supply circuit device VB101 may be of individual 
structure, or mutually coupled, or partially or generally coupled to form a sealed 
configuration; 

25 (2) Depending on y=te-structural requirements, the electric energy driven light 
emission device EL101. the photoelectric conversion device PE101 and the 
slave negative voltage supply circuit device VB1 01 may be partially or generally 
separately provided or packed into a modu l us module with the high input 
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resistance transistor Q101; 

(3) Each and all related circuit devices may be directly connected or connected via 
an I/O or a PCB to fornn an open structure or a hybrid structure; 

(4) A drive source for the energy driven light emission device EL101 referred in 
subparagraphs (1 ) , (2) and (3) may be of DC or AC source to drive the-a_bulb, 
or compr i s e d of DC e l e ctr i c e n e rgy dr i v e n a DC source to drive a light emission 
diode (LED), or a_laser light source or other electric energy excited electric 
energy driven light emission device, or may b e substituted w i th a natural light 
source from the environment may be substituted . 

The e ss e nt i al compos i tion of th e slave negative voltage supply circuit device 
VB101 provided in the photoelectric conversion drive circuit of the transistor^— is 
charact e r i z e d by that with may be a combination of mochanicai o l e ctronic an electro- 
mechanical device or a_solid-state device, with various types of electric energy of 
positive voltage ei§f^functioning as the input drive for the high input resistance 
transistor Q1 01 and afe-at the same time being transferred to and stored in the slave 
negative voltage supply circuit device VB101 so to function as a negative voltage 
source in h el p i ng to assist in cutoff when the high input resistance transistor Q1 01 is cut 
of f: it i s a l so charact e r i z e d by that by tak i ng . The negative voltage supply circuit device 
VB101 takes advantage of the photo energy generated when the electric energy driven 
light emission device i s sub je ct to a li ght for e m i tt i ng th e emits lightT and the 
photoelectric conversion device PE101 or PE102 is excited to generate the positive 
voltage electric energy required to drive the high input resistance transistor-whHe^ the 
positive voltage electric energy is- being transferred to and stored in the slave negative 
voltage supply circuit device VB101 so to function as tMe-a_negative voltage source to 
help energy transformation when the high input resistance transistor Q101 is cut offi 
wh e r e as th e c i rcu i t structur e for th e form a t i on of th e . The slave negative voltage supply 
circuit device VB1 01 i s i n groat numb e r can take a variety of forms , and the following 
preferred embodiments are given only for r e f e r e nces to prov e th e f e as i b ili ty of th e s l av e 
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negative voltago supply c i rcuit dov i c o VB101, and do not i n anyway li m i t tho scopo of 
i tc composit i on as exannples and not intended to be linniting : 

a. As illustrated in Fig. 2, the slave negative voltage supply circuit is comprised of 
th e pr e s e nt i nv e nt i on i n para ll e l with i nduction a parallel-connected inductor . 
W i th i n, The input end of the high input resistance transistor Q101 is used to 
connect an induction L1 01 in parallel so that when an interruption occurs in the 
external signal source or the positive voltage signal source used to drive the high 
input resistancetransistor Q1 01 _and supplied from the photoelectric conversion 
device PE 1 01 ^ with s ele ct e d output voltag e coup le d as controlled by the electric 
energy driven light emission device ELI 01 i s int e rrupt e d , the induction LI 01 theft 
generates a-an inverse negative voltage and supplies it to the input end of the 
high input resistance transistor Q101 to improve its cutoff characteristics; 

b. Fig. 3 shows that a slave negative voltage supply circuit comprised of the 
present invention i s conn e cted in parall el w i th induct i on includes a parallel- 
connected inductor and capacitor. Wh e r e in, th e The input end of the high 
resistance transistor Q101 is connected in parallel with afhinduction LI 01 and 
capacitors CI 01 so that when an external signal source or the positive voltage 
signal source us e d to dr i v e th e high i nput r e s i stanc e tr a nsistor Q101 supplied 
from the photoelectric conversion device PEIOI^ w i th sel e ct e d output vo l tag e 
coupl e d as controlled by the electric energy driven light emission device ELI 01^ 
is interrupted, the induction LI 01 and the capacitor CI 01 connected in parallel 
are used to generate an_inverse negative voltage and suppiv it to the input end 
of the high resistance transistor Q101 to improve its cutoff characteristics; 

c. Fig. 4 shows that a slave negative voltage supply circuit comprised of the 
pr e s e nt inv e ntion is connected i n ser i es with an that includes a series-connected 
induction. W i th i n, the The induction LI 01 is connected in series between the 
input of the high input resistance transistor Q101 and a signa l the source of 
positive drive pos i tive voltage so that when an external signal source or the 
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positive voltage signal-source us e d to drive th e h i gh i nput r e sistanc e trans i stor 
Q404-supplied from the photoelectric conversion device PE101^ w i th s e l e ct e d 
output vo l tag o coup le d as controlled by the electric energy driven light emission 
device EL101 is interrupted, the induction L101 i s conn e ct e d i n s e r ie s b e tw ee n 
th o s i gna l sourc e of dr i v e pos i tiv e vo l tag e and the high i nput res i stanc e transistor 
Q404-gene rates an inverse negative voltage and supplies it to the input end of 
the high input resistance transistor Q101 to improve its cut off characteristics, 
af^a secondary resistance R500 mav b e being optionally connected in parallel 
with both ends of the photoelectric conversion device PE101 as required to 
provide a loop for the inverse negative voltage; 

As illustrated in Fig. 5, a slave negative voltage tho pres e nt invent i on is 
conn e ct e d i n s e ri e s w i th including a series-connected parallel combination of an 
induction L1 01 and capacitors capacitor C 101 connect e d in parall el so that when 
an external signal source or the positive voltage si§f^source us e d to dr i v e th e 
h i gh input r e s i stanc e transistor Q1 0 1 supplied from the photoelectric conversion 
device PE1 01^ w i th se le ct e d output vo l tag e coup le d as controlled by the electric 
energy driven light emission device EL101^ is interrupted, a parallel harmonic 



input resistance transistor Q101 and the signal source of drive positive voltage, 
and an inverse negative voltage is generated and supplied to the input end of the 
high input resistance transistor Q 101 to improve its cutoff characteristics. wWte-a 
A_secondary resistance R500 may be connected as required in parallel with both 
ends of the photoelectric conversion device PE101 to provide a loop ef- for the 
inverse negative voltage; 

Fig. 6 shows t<=^at-a slave negative voltage supply circuit i s compr i s e d of th e 
pr e s e nt i nv e nt i on i n s e ri e s with including a series-connected resistance and a 
secondary battery system. W i th i n, a comb i nat i on of a r e s i stanc e R^OO and a 




oscillator i s form e d comprising ef-the i nduct i on inductor LI 01 and the 
capacitor C101 in parallel is connected in series between the high 
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s e condary o leotric i ty storag e d e v i c e ESDI 01 i n para l l el is compr i sod of hav i ng 
the- The secondary battery systenn ESDI 01 is_comprised of the-a_capacitororthe 
a_secondary (dis)-chargeable battery and the resistance R400 in parallel^ to bo 
and is connected in series between the drive signal source and the input of the 
high input resistance transistor Q 101. , and th e The secondary resistance R500 
is connected in parallel with either side of a connection of the combination of the 
drive signal source and the resistance R400 conn e ct e d in para llel w i th th e 
s e condary e l e ctric i ty storag e d o vico ESDI 01 and another end from of the signal 
source of the drive positive voltage so to hav e as to permit the drive signal 
source or the photoelectric conversion device PE101 w i th th e s ele ct e d output 
vo l tag e coup le d as contro lle d by th e el ectr i c e n e rgy dr i v e n l ight e m i ss i on d e v i c e 
ELI 01 to generate electricity when subject to light — and thus to-generate a 
positive voltage to drive the high input resistance transistor Q1 01 ; and i n addit i on 
to dr i v i ng th e h i gh input r e sistanc e trans i stor Q101, the positive voltage also 
ferms- forming a voltage drop te -across the resistance R400 prov i d e d i n th e 
combinat i on of th e r e sistanc e R^OO and th e s e condary e l e ctr i c i ty storag e d e v i c e 
ESDI 01 conn e ct e d i n paral lel , so to charge aLthe-negative voltage into both 
ends of the secondary electricity storage device ESDI 01 ; furth e rmor e , wherein 
when the s i gna l sourc e of th e positive voltage is interrupted, the negative voltage 
stored in the secondary electricity storage device ESDI 01 forms^ through the 
secondary resistance RSOO^ a negative voltage and supplies it to the input end of 
the high input resistance transistor Q101 to improve its cutoff characteristics; 
Fig. 7 shows that that a slave negative voltage supply circuit is-comprised of 
having the present invention connected in series with a combination of a zener 
diode and a secondary electricity storage device in parallel. With i n, a The 
comb i nat i on of a r e sistanc e and a s e condary ele ctr i city storag e d e vic e i n para llel 
i s compris e d of having th e secondary electricity storage device ESDI 01 js 
comprised of the-a_capacitor or the-a_secondary (dis)chargeable battery and a 
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parallel combination of a zener diode ZD1 01 and a secondary electricity storage 
device ESDI 01 . i n para l l el to b e which is connected in series between the drive 
signal source and the input of the high input resistance transistor Q101, and 
secondarv r o s i stanc o resistances R500 and R500*afe-respectively connected in 
parallel with both ends of the combination of the zener diode ZD101 i n para llel 
and the drive signal source^ so to have the drive signal source or the 
photoelectric conversion device PEIOI^ with th e s e l e ct e d output vo l tag e coup le d 
as controlled by the electric energy driven light emission device EL101^-te 
generate electricity when subject to light, thus to g e n e rat e generating a positive 
voltage to drive the high input resistance transistor Q101; and in addition to 
driving the high input resistance transistor Q1 01 , the zener voltage of the zener 
diode ZD101 is used to form a voltage drop at both ends of the secondary 
electricity device ESDI 01 so to charge the negative voltage into both ends of the 
secondary electricity storage device ESDI 01. : furth e rmor e , wh e n When the 
signal source of the positive voltage is interrupted, the negative voltage stored in 
the secondary electricity storage device ESDI 01 forms^ through the secondary 
r e s i stanc e resistances R500 and R500'^ a negative voltage and supplies it to the 
input end of the high input resistance transistor Q101 to improve its cutoff 
characteristics. 

Fig. 8 shows that-a slave negative voltage supply circuit i s compris e d of th e 
pr e s e nt i nv e nt i on conn e ct e d i n paral lel w i th a that includes a parallel-connected 
pressure effect device of a_pre-stressed structure. Within, a The pressure effect 
device PZ101 of pr e- str e ss e d structur e is connected in parallel between the 
drive signal source and the input end of the high input resistance transistor, the 
pr e ssur e e ff e ct d e vic e i nclud e s and includes any device with a_pressure effect 
aft4 -that is pre-compressed by means of the pre-stressed structure so that it is 
normally under negative voltage status wh e n transm i tt e d to th e high input 
r e s i stanc e trans i stor Q1 01 , and while.the light emission device ELI 01 from th e 
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dr i v e s i gna l sourc e is used to control the operation of the photoelectric 
conversion device PE101 w i th s o loctod voltag e coup l ed to i t to generate 
o l Qctric i ty wh e n subjoct to l i ght for gen e rat i ng a positive voltage te- and drive the 
high input resistance transistor Q1 01 ; nneanwhile, by taking advantage ofsyeh 
the pressure effect, the pressure effect device PZ101 indicates its transformation 
in opposit e opposition to the pre-stressed direction so that when the positive 
voltage drive signal is interrupted, the pressure effect device PZ101 i nd i cat e s a 
status of supplies a negative voltage against to the input end of the high input 
resistance transistor Q101 by pre-stress restoration for improving its cutoff 
characteristics; 

Fig. 9 shows that-a slave negative voltage supply circuit is^comprised of the 
pr e s e nt i nvent i on and a an inverse series-connected photoelectric conversion 
device conn e ct e d i n s e r ie s of i nv e rs e po l aritv w i th having a polaritv opposite to 

that of the drive signal. W i th i n, tho More specifically, the photoelectric 

conversion device PE101 with selected output voltage is connected in series of 
inverse polarity between the drive signal source and the input of the high input 
resistance transistor, and the secondary electricity storage device ESDI 01 
comprised of a capacitor or a secondary (dis) chargeable battery is connected in 
parallel with both ends of the photoelectric conversion deviceT^ef*A_secondary 
resistance R600 may be further connected in parallel as required while the 
electric energy driven light emission device EL101 is coupled, in parallel with the 
input end of the drive signal^ is coup le d to the photoelectric conversion device 
PE1 01 . In addition to driving the high input resistance transistor Q1 01 , the input 
of electric energy from the positive voltage signal also causes the electric energy 
driven light emission device ELI 01 to emit the-light at the same time so as to 
excite the photoelectric conversion device PE101 for generating output of a 
negative voltage output and charg i ng charge the secondary electricity storage 
device ESDIOI^ provided that upon the electric energy of the positive voltage 
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signal being interrupted, the secondary electricity storage device ESDI 01 
delivers a negative voltage into the input end of the high input resistance 
transistor Q101 to improve its cutoff characteristics; 

Fig. 1 0 shows that a slave negative voltage circuit is-comprised of a zener diode 
and capacitors connected in series at the output end of the photoelectric 
conversion device coupled to the electric energy driven light emission device of 
the present invention. W i thin, th e The drive signal source is used to drive the 
electric energy driven light emission device EL101 to excite the photoelectric 
conversion device PE101 with selected output voltage coupled to the electric 
energy driven light emission device EL101, and a zener diode ZD101 and the 
secondary electricity storage device ESDI 01 comprised of a capacitor or a 
secondary (dis)chargeable battery connected in parallel with both ends of the 
zener diode are connected in series between the photoelectric conversion device 
and the input end of the high input resistance transistor Q1 01 ^ so that upon the a 
positive driving voltage is generated when electric energy from an external signal 
source is inputted, or when the photoelectric conversion device PE101 coupled 
as controlled by the electric energy driven light emission device ELI 01 generates 
electricity^ for b e ing subj e ct to th e li ght to drive the high input resistance 
transistor Q101 through the zener diode ZD101, and to charge the secondary 
electricity device ESDI 01 in parallel with both ends of the zener diode ZDIOIi. 
when -When the signal of positive voltage is interrupted, the secondary electricity 
device ESDI 01 i nd i cat e s i nput of inputs a negative voltage to the input end of 
the high input resistance transistor Q1 01 to improve its cutoff characteristicsitf-]f 
required, the secondary resistance R500 mayb e may be connected in parallel 
with the output end of the photoelectric conversion device; 
Fig. 1 1 shows ttet- an embodiment in which the electric energy driven light 
emission device provided at the signal source of the present invention is used to 
simultaneously excite two photoelectric conversion devices connected in series 
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e^ with inverse polarity that ar e and coupled to the electric energy driven light 
emission device while an electricity storage device circuit for negative voltage is 
also provided. W i th i n, tho The drive signal source is used to drive the electric 
energy driven light emission device EL101 to excite the two photoelectric 
conversion devices PE1 01 and PE1 02 of- havinq different values of rated output 
voltage connootod i n sor i os of i nvers e po l arity and indicat i ng i nput po l arity of 
n e gativ e vo l tag e w i th tho i nput ond of the h i gh i nput r e s i stanc e transistor Q1 01 in 
th e photo e nergy dr i v e n l i ght om i ssion dov i co , the secondary electricity storage 
device ESDI 01 being comprised of capacitors or th e a secondary (dis) 
chargeable battery is-connected in parallel with both output ends of the 
photoelectric conversion device PE102 having the lower rated output voltage^ 
such that upon the input of electric energy from the positive voltage signal, the 
electric energy driven light emission device EL101 is excited to emit light, and 
both of the two photoelectric conversion devices PE101 containing higher rated 
output voltage and PE102 having the lower rated output voltage that are 
connected in series in inverse direction and coupled to the electric energy driven 
light emission device EL1 01 are excited to generate electricity at the same timei^ 
m e anwh ile Meanwhile, the circuit indicat e s supplies, at the input end of the high 
input resistance transistor Q1 01^ a positive voltage input of the voltage difference 
between the two photoelectric conversion devices PE101 and PE102 so to 
conduct cause the high input resistance transistor Q101 to conduct and te 
execute negative voltage charging on the secondary electricity storage device 
ESD101:r-thefi . Then, the electric energy is outputted through the secondary 
resistance R500 to the high input resistance transistor Q101 to facilitate its 
cut-of f conduction: furth e rmor e , . 4he -The secondary resistance R500' may be 
connected in parallel with both ends of the secondary electricity storage device 
ESD101 as required by the circuit; 

Fig. 12 shows another example of the -using an electric energy driven light 
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emission device provided at tiie signal source of the present invention is us e d to 
sinnultaneously excite two photoelectric conversion devices connected in series 
of inverse polarity that arc and coupled to the electric energy driven light 
emission device while an electricity storage device circuit for negative voltage is 
also provided. W i th i n, th e The drive signal source is used to drive the electric 
energy driven light emission device EL101 to excite the two photoelectric 
conversion devices PE101 and PE102 with selected output voltage connected in 
series of inverse polarity and i ndicating input po l arity of n e gativ e vo l tag e w i th and 
arranged to supply the input end of the high input resistance transistor Q1 01 in 
the photo energy driven light emission device with a negative voltage , the-a 
secondary electricity storage device ESDI 01 being comprised of capacitors or 
tl=fre-a_secondary (dis)chargeable battery Is-connected in parallel with both output 
ends of the photoelectric conversion device PE102 and is-further connected in 
parallel with the zener diode ZD 101 having its zener voltage lower than the rated 
voltage of the photoelectric conversion device PEIOI^i wefh Upon the-input of 
electric energy from the positive voltage signal, the electric energy driven light 
emission device ELI 01 is excited to emit light, and both of the two photoelectric 
conversion devices PE101 and PE102 that are connected in series in inverse 
direction and coupled to the electric energy driven light emission device ELI 01 
are excited to generate electricity at the same time : meanwh ile . Meanwhile, the 
circuit i ndicat e s provides at the input end of the high input resistance transistor 
Q101 a positive voltage input through the zener diode ZD1 01 to conduct cause 
conduction of the high input resistance transistor Q1 01 and to execute negative 
voltage charging or— of the secondary electricity storage device ESDI 01 
connected in parallel with both ends of the zener diode.i whef hWhen the electric 
energy from the positive voltage signal is interrupted and the electric energy 
driven light emission device ELI 01 stops light emission, the electric energy of 
negative voltage from the secondary electricity storage device ESDI 01 is 
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outputted through the secondary resistance R500 connected in parallel with both 
ends of the photoelectric conversion device PE101 to the high input resistance 
transistor Q101 to facilitate its cut-of f conduction ; 

As illustrated in Fig. 13, a circuit of the present invention is comprised of two 
electric energy driven light emission devices EL101 and EL102 dr i v e n by 
so l octod o l octric energy polar i ty adapt e d w i th and^two photoelectric conversion 
devices PE101, PE102 connected in parallel of with inverse polarity. W i th i n, th e 
The two electric energy driven light emission devices EL101 and EL102 are 
driven by 2 - way a two-way drive signal source, and the two photoelectric 
conversion devices PE101 and PE102 with selected output voltage are 
connected in parallel o^ with inverse polarity and coupled to the two electric 
energy driven light emission devices EL101 and EL102 are us e d in order to 
output a positive voltage to the input end of the high input resistance transistor 
Q10I. When the input signal source r el at e s to is a positive conduction signal to 
dfive -that causes the positive conduction electric energy driven light emission 
device EL101 to emit th e l i qht light , thus to caus e the photoelectric conversion 
device PE10I coupled to it a l so e xc i t e d for li ght e m i ssion to g e n e rat e generates 
electric energy of positive polarity to drive the high input resistance transistor 
Q10I to b o conduct e d conduct. : wh o n When the positive signal from the input 
signal source is cut off and turned into_a negative signal, the electric energy of 
positive polarity outputted to the high resistance transistor is cut of f wh ile th e 
other unit for cutoff , i.e. the electric energy driven light emission device EL102 
emitting the light in inverse direction emits the-light , thus to excite the 
photoelectric conversion device PE102 coupled to it for emitting the-light to 
generate electric energy of negative polarity outputting ,which is output to the 
input end of the high input resistance transistor Q101 for improving its cutoff 
characteristics; 

Fig. 14 shows that-a circuit comprised of two individual electric energy driven 
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light emission devices is-used to control the operation of two photoelectric 
conversion devices connected in parallel o fwith inverse polarity. W i th i n, th e The 
two individual electric energy driven light emission devices EL1 01 and EL1 02 are 
driven by a 2 wav two-way drive signal source, and the two photoelectric 
conversion devices PE101 and PE102 are provided with a selected output 
voltage and connected in parallel ef- with inverse polarity ar e us e d to for output to 
wh e r e b e tw ee n input ends of the high input resistance transistor Q101 . When 
the input signal source ro l atos to provides a positive conduction signal to drive 
its matching electric energy driven light emission device EL101 to be e xc i t e d for 
e m i tt i ng th e li ght , the photoelectric conversion device PE101 coupled to it 
generates electricity from r e c e iving th e li ght to gonorate ele ctr i c e n e rgy of 
positive polarity to drive the high input resistance transistor Q1 01 for i t to turn on 
to b e conduct e d: wh e n . When the positive signal from the input signal source is 
cut off and turns into a_negative signal, the electric energy of positive polarity 
outputting to the high input resistance transistor Q101 is also cut off while the 
other photoelectric conversion device PE102 used also for cutoff starts to emit 
the-light to generate electric energy of negative polarity for outputting to the input 
end of the high input resistance transistor Q101 to improve its cutoff 
characteristics; 

Fig. 15 shows tha^a circuit e^ accordinq to the present invention that controls 
t/he operation of two photoelectric conversion devices i ndicating oLinverse 
polarity with -usinq two individual light emission devices driven by electric energy. 
W i th i n, The two respectively provided electric energy driven light emission 
devices ELI 01 and ELI 02 are driven by a two-way drive signal source, and two 
photoelectric conversion devices PE101 and PE102 with selected output voltage 
are connected in series e ^with inverse polarity and coupled to the two individual 
electric energy driven light emission devices ELI 01 and ELI 02 aro used to 
output to wh e r e b e tw ee n th e i nput e nds of th e high i nput r e sistanc e transistor 
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Q101 . When the input signal source r el at e s to provides a positive conduction 
signal to drive its matching electric energy driven light emission device EL1 014e 
b e e xc i t e d for e m i tt i ng th e li ght , the photoelectric conversion device PE101 
coupled to it generates e l octr i c i ty from r e c ei ving th e li ght to gen e rat e electric 
energy of positive polarity to drive the high input resistance transistor Q1 01 ^fe^it 
to turn to b e conduct e d to conduct. ; wh e n When the positive signal from the 
input signal source is cut off and turns into a^negative signal, the electric energy 
of positive polarity outputting to the high input resistance transistor Q1 01 is also 
cut off while the other photoelectric conversion device ELI 02 used atee-for cutoff 
starts to emit the-light to generate electric energy of negative polarity for 
outputting to the input end of the high input resistance transistor Q 101 to improve 
its cutoff characteristics. The individual output end of the two photoelectric 
conversion devices connected in series of inverse polarity may be respectively 
connected in parallel with tho res i stanc e resistances R500 and R500' as 
required; 

Fig. 16 shows a-ftfst- another preferred embodiment of the present invention 
provided with a source of negative polarity. W i th i n, a Affixed source or a drive 
signal is used to drive an electric energy driven light emission device EL102 to 
generate photo energy for exciting the photoelectric conversion device PE102feF 
g e n e r a ting and generate electric energy of negative polarity that is coupled to 
the electric energy driven light emission device ELI 02 , wh i l e th e dr i v e s i gna l 
sourco is d i rect l y i nputt e d or dr i v e s to control the operation of the electric energy 
driven light emission device EL101 to r el at i v e lv and thereby generate photo 
energy for exciting the photoelectric conversion device PE1 01 coupled to it af»4 
prov i d e d for g e n e rating to generate electric energy of positive polarity , th e n ^ 
Then, the photo energy is further 

outputted to the input end of the high input resistance transistor Q 101^ with both 
input ends of the high input resistance transistor Q 101 connected in parallel and 
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further connected in series with a secondary resistance R700 and another 
resistance R700'. : and th e The photoelectric conversion device PE1 02 provided 
for generating electric energy of negative polarity i nd i catos has an inverse 
polarity to be connoctod i n para l lol w i th connection to the secondary resistance 
R700' for constantly i nd i cating supplvinq electric energy of negative polarity to 
the input end of the high input resistance transistor Q1 01 . When the drive signal 
source is interrupted, the electric energy of positive polarity outputted to the high 
input resistance transistor Q101 is also cut off, and the electric energy of 
negative polarity outputted from the photoelectric conversion device PE102 is 
conducted to the high input resistance transistor Q101 to improve its cutoff 
characteristics^f4he_The_-fixed source may come from a main power line, of-a 
dedicated secondary power source^ or a secondary source shared by oth e r 
another source circuit; 

Fig. 17 shows a s e cond another preferred embodiment of the present invention 
provided with a source of negative polarity. With i n, a A_fixed source or a drive 
signal is used to drive an electric energy driven light emission device ELI 02 to 
generate photo energy for exciting the photoelectric conversion device PE102 fof 
g e n e rating to generate electric energy of negative polarity that is coupled to the 
electric energy driven light emission device ELI 02, while the drive signal sourc e 
is directly inputted or dr i v e s to control the operation of the electric energy driven 
light emission device ELI 01 to r ol at i v ol v and generate photo energy for exciting 
the photoelectric conversion device PE101 coupled to it and prov i d e d providing 
for generating electric energy of positive polarity . The , th e n th e photo energy is 
further outputted to the input end of the high input resistance transistor Q101 
with both input ends of the high input resistance transistor Q101 connected in 
parallel with a circuit comprised of a secondary resistance R700 and the 
secondary electricity device ESDI 01 connected in series; ar^the photoelectric 
conversion device PE102 provided for generating electric energy of negative 
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polarity ind i cat e s inv e rs e po l ar i ty to b e beingLConnected in parallel with the 
secondary electricity storage device ESDI 01 for constantiv ind i cat i ng supplying 
electric energy of negative polarity to the input end of the high input resistance 
transistor Q1 01 . When the drive signal source is interrupted, the electric energy 
of positive polarity outputted to the high input resistance transistor Q101 is also 
cut off, and the electric energy of negative polarity outputted from the 
photoelectric conversion device PE102 is conducted to the high input resistance 
transistor Q101 to innprove its cutoff characteristicsi-thejtie fixed source nnay 
come from a main power line, ef^a dedicated secondary power source^ or a 
secondary source shared by eti=^e^^ another source circuity and a secondary 
resistance R700' may be or may not bo resp e ct i v el y provided te-at both — ends 
of the photoelectric conversion device PE102; and 

Fig. 18 shows a th i rd vet another preferred embodiment of the pr e s e ntat i on 
invention that is provided with a power source of negative polarity. W i th i n, a A 
fixed source or a drive signal is used to drive an electric energy driven light 
emission device ELI 02 to generate photo energy for exciting the photoelectric 
conversion device PE1 02 for g e n e rating and generate electric energy of negative 
polarity that is coupled to the electric energy driven light emission device ELI 02, 
while the drive signal source is directly inputted or dfives -d riven to control the 
operation of the electric energy driven light emission device ELI 01 to relatively 
generate photo energy 

for exciting the photoelectric conversion device PE1 01 coupled to it and prov i d e d 
for g e n e rat i ng generate electric energy of positive polarity , wh e n ^ When both 
output ends of the photoelectric conversion device PE101 Is -are connected in 
parallel with the secondary resistance R700, and then further connected in 
series with the photoelectric conversion device PE102 of inverse polarity and 
inputted to the input end of the high resistance transistor Q101 . the vo l tag e of 
rated output e l e ctr i c e n e rgy voltage of the photoelectric conversion device 
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PE102 provided for generat i ng th e e l e ctr i c e n e rgy of n e gative polar i ty is lower 
than the vo l tage of the rated output voltage of the photoelectric conversion 
device PE1 02 constant to i ts i nputted o l octr i c onorgy of negat i ve po l arity without 
aff e cting th e and control by the drive signal over the operation of the high input 
5 resistance transistor Q10I if not affected . When the drive signal source is 

interrupted, the electric energy of positive polarity outputted to the high input 
resistance transistor Q101 is also cut off. and the electric energy of negative 
polarity is outputted to the high input resistance transistor Q101 to improve its 
cutoff characteristicsf4he . The fixed source may come from a main power line, of 
10 a dedicated secondary power source^ or a secondary source shared by oth e r 

anther source circuit, and a secondary resistance R700' may be or may not bo 
respectively provided te-at both ends of the photoelectric conversion device 
PE102. 

As disclosed above, the photoelectric conversion transistor drive circuit of th e 
15 transistor uses an electric energy driven light emission device or a natural light source 
from the environment as the working light source to control the operation of a 
photoelectric conversion device which^ when coupled to tt- the light emission device, an4 
generates a drive voltage when sub je ct to li ght and th e op e ration of its a dapt e d and 
charges slave negative voltage supply circuit device VB1 01 , thus to const i tute therebv 
20 providing a pilot drive circuit of a high input resistance transistor, such as a micro type 
or power type metal-oxide-silicon field effect transistor (MOSFET)^ej^an insulated gate 
b i- carri e r bipolar transistor (IGBT)^ or any other high input resistance transistor or 
modulus module so that a h i gh i nput r e s i stanc e transistor, such as a micro typ e or 
pow e r typ e m e tal - ox i d e- s il icon f ie ld e ff e ct transistor (MOSFET) or an i nsu l at e d gat e 
25 b i- carr ie r trans i stor ( I GBT) or any oth e r high i nput r e sistanc e transistor achi e v e s to 
achieve excellent control and operation either in the drive mode of dr i v e or during cutoff. 
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